569th MEETING, SUSSEX 923 mediation (after proper discrimination), with glycine, L-alanine and L-serine. Under the same conditions, no substantial changes in transport activity were detected with t-leucine, L-phenylalanine and L-lysine, which are preferential substrates of transport systems L and Ly+ (Christensen, 1969). Discrimination from interfering agencies by transport-specific substrates indicated that the ASC system (Christensen, 1969) does not contribute to the stimulation of amino acid-transport activity by serum.
Evidence is accumulating for structural differences between the histones of sperm and adult cells, especially for histone 1. In echinoderm the switch from histone I to 1, occurs at gastrulation, but little is known about egg histones in early cleavage stages. This is primarily due to the difficulties inherent in obtaining good yields of pure nuclei when the nuclear/cytoplasmic ratio is low and a relatively large amount of extranuclear DNA and basic protein is present. Here nuclei were prepared by a simplification of earlier procedures (Loeb et a/., 1969) and the phosphorylation of histone and nonhistone proteins was followed during the first cleavage cycle.
Eggs were obtained in the usual way and the final preparations (up to 3 x 3 litres) contained 0.14.5 ml of packed eggs/lOml of suspension. Pulse-labelling with [32P]P1 over several time periods in the first cycle was possible, since it was found that development could be arrested by the addition of3Wg ofcrushed iceat -IO"C/Iitre ofsuspension, which with stirring decreased the temperature to 0°C in less than 1 min. This treatment had no deleterious effect, and if the chilled eggs were restored to the original temperature development was resumed in the normal way, at least to hatching. Cleavage stages were followed microscopically.
centrifuged for 30min at l400g to give white well-pelleted nuclei. Considerable time was saved by mixing the packed eggs with 2.5~-sucrose for homogenization, and nuclei from 9 litres of suspension could be obtained within 2h. The nuclei were extracted with 2.5ml of 2~-NaCl/O.l% NaHSO3/0.025~-borate buffer, pH8.l/lOml of packed eggs by standing with occasional stirring for l h before centrifugation for 30min at 26000g. To minimize proteolysis, equilibrium dialysis was avoided and the supernatant diluteddirectly with 0.1 % NaHS03 to give 0.15 M-NaCi. After stirring for 1 h the material was centrifuged (30min at 26000g) to give 0.15~-NaCI-soluble non-histone proteins, and the pellet extracted twice with 250m~-HC1 (1.0 and 0.5ml/lOml of packed eggs).
The supernatant was dialysed against 0.1 % NaHSO, and clarified as before to give the acid-extractable nuclear proteins. All the operations were carried out at 0°C. Histones were isolated from the total acid-extractable proteins by standard methods and analysed (Ord & Stocken, 1975) . The DNA content of the nucleoprotein pellet was determined (Burton, 1956) .
The amount of protein soluble in 0.15 M-NaCI greatly exceeded the amount extracted from the nucleoprotein pellet by 250m~-HCI and increased steadily from fertilization, reaching a peak in G,-phase (Fig. Id) .
From the volume of the packed eggs before homogenization the approximate number of eggs present could be calculated (Giudice, 1973) . In the first cell cycle DNA is synthesized during fusion and through telophase. The amount of DNA in the nucleoprotein from fertilized eggs at stages from 50min (just after fusion) to early prophase ( I h 45min) was 2.8*7pg/egg (Fig. If) , which is consistent with the expected tetraploid amount of DNA based on Giudice's (1973) report of O.Spg/haploid nucleus.
Analyses of the electrophoretically homogeneous basic protein analogous to mammalian histone I showed a high lysine and substantial arginine content similar to histone 1 of echinoderm spermatozoa (Palau et af., 1969). Histone 1 is not synthesized in early cleavage stages in echinoderms (Orengo & Hnilica, 1970) , and since the proportions of histone 1 to DNA did not decrease by the first division (Fig. le) redistribution ofexisting histone I must occur. Weight ratios of histone l/DNA for the unfertilized eggs and for times in the first cycle other than those immediately preceding DNA synthesis were similar to those in mammalian systems (0.25k0.04 histone l/DNA).
Growth and division are associated with 32P uptake into histones and nuclear nonhistone proteins in all eukaryotic systems so far examined [for references see Ord & Stocken (1975) l. This occurred also for the sea-urchins studied here; [32P]Pi was incorporated into the acid-soluble nuclear proteins during the first cleavage cycle (Fig.  l b and Ic), whereas uptake into unfertilized eggs was negligible. The extent of phosphorylation was given by the total amount of phosphate released by alkaline phos- 
